Aims: The primary aim of this study was to determine the effect of age, sex, gross motor, manual ability, and communication functions on the frequency and enjoyment of children's participation in family and recreational activities. The secondary aim was to determine the relationships between motor and communication functions and participation. Results: Differences in frequency and enjoyment of participation were found based on children's GMFCS, MACS, and CFCS levels but not age or sex. Children with higher gross motor, manual, and communication functions had higher frequency and enjoyment of participation, compared to children with lower functions. Frequency of participation was associated with GMFCS and CFCS levels whereas enjoyment of participation was only associated with CFCS level.
. Previous studies have focused primarily on measuring the diversity (range of activities) and frequency (how often) of participation and investigating its relationship with child-related attributes. However, less attention has been given to understand enjoyment of participation and child-related factors influencing it. Enjoyment of participation can be perceived as part of the emotional (affective) experience of participation (King et al., 2009; Chiarello, in press ) as well as a proxy for the developmental and psychological benefits emerging from the participation experience (King et al., 2009 ).
Inconsistent findings have been found for the effect of child's age on the frequency and enjoyment of participation in family and recreational activities. Among children with CP (17 months to 6 years), children 3.5 to 4 years and older participated more often in activities compared to younger children Chiarello et al., 2014; Law et al., 2012) . Law et al. (2006) reported no age related differences in the total diversity and frequency of participation in recreational and leisure activities for children with physical disabilities 6 to 11 years; however, children 12 to 14 years participated in less number of activities and less frequently compared to children 6 to 11 years. Palisano et al. (2011) reported that among children with CP aged 6 to 12 years, younger age was associated with a higher frequency of participation. In regard to the enjoyment of participation, Chiarello et al. (2014) found that although children with CP 3.5 to 5 years of age enjoyed participation more than children 17 months to 2.5 years of age; on average parents reported that children across all age groups enjoyed their participation "very much" (Chiarello et al., 2014) . For children with CP 6 to 12 years of age Majnemer et al. (2008) found that younger age was associated with more enjoyment of participation in informal activities.
In general, similarities in the frequency and enjoyment of participation between boys and girls with CP are more common than differences Law et al., 2006; Palisano et al., 2011) . Two studies reported that the total frequency of participation in family and recreational activities for children with CP 3 to 12 years of age did not differ by the child's sex Palisano et al., 2011) . However, other studies have found that girls with disabilities including CP, 2 to 14 years of age, participated in a greater number of activities (Law et al., 2006; Law et al., 2012) and with higher frequency (Law et al., 2012) than boys. In addition, these studies also reported sex-related differences in the frequency of participation for specific dimensions of leisure and recreational activities (Law et al., 2006; Law et al., 2012) . With regard to the enjoyment of participation, Majnemer et al. (2008) reported that for children with CP (6 to 12 years), female sex was associated with greater enjoyment of participation in formal and informal activities.
Several studies of children with CP have found that children with higher gross motor function participate in a greater diversity of leisure and recreational activities and do such activities more frequently compared with children with lower gross motor function (Chiarello et al., 2014; Chiarello et al., 2012; Imms, Reilly, Carlin, & Dodd, 2008; Law et al., 2012; Palisano et al., 2011; Shikako-Thomas et al., 2008; Chiarello et al., 2016) . However, Imms et al. (2008) found that diversity and frequency of participation for children with CP, 11 to 12 years of age, was similar across Gross Motor Function Classification System (GMFCS) levels except for children in level V who had a significantly lower diversity and frequency of participation. For enjoyment of participation, Chiarello et al. (2016) reported that gross motor function of children with CP (1.5 to 5 years) was not associated with enjoyment of participation.
Less attention has been given to understand the influence of children's manual ability on the frequency and enjoyment of participation. Chiarello et al. (2012) reported that scores on the Upper Extremity and Physical Function subscale of the Pediatrics Outcomes Data Collection Instrument (PODCI) were moderately correlated with frequency of participation for children with CP, 3-6 years old. In another study, the diversity of formal and informal participation were associated with Manual Ability Classification System (MACS) level for children with CP 11 to 12 years of age (Imms et al., 2009) . In a related study, the diversity and frequency of participation did not differ for children in MACS levels I-IV but was lower for children in level V (Imms et al., 2008) . The three studies provide some evidence that manual ability has influence on the diversity and frequency of participation for children with CP; however, further investigation over a wider and more inclusive age range is warranted.
Several studies have reported the relationship between communication function and the diversity and frequency of participation of children with CP (Clarke et al., 2012; Imms et al., 2009; King et al., 2006; Palisano et al., 2011) but not enjoyment. These studies used different measures of communication and speech functions and found that higher communication/speech function is associated with a higher diversity and frequency of participation (Clarke et al., 2012; Imms et al., 2009; King et al., 2006; Palisano et al., 2011) .
The Communication Function Classification System (CFCS), validated in 2011 (Hidecker et al.) , is now available to classify communication function of children with CP.
Based on the research appraised, there are several areas where further research is needed. First, the effect of age and sex on a wide age range of children with CP has not been determined. Second, research is needed to understand the effect of manual ability on frequency and enjoyment of participation as well as the effect of gross motor function on enjoyment of participation. Third, we did not identify any studies that examined the effect of communication function on the frequency and enjoyment of participation in family and recreational activities. The primary purpose of this study, therefore, was to determine the effect of age, sex, gross motor, manual ability, and communication function levels on the frequency and enjoyment of participation in family and recreational activities for children with CP, 1.5 to 12 years of age. The secondary purpose was to determine the association between children's level of function in gross motor, manual ability, and communication function classification systems and participation frequency and enjoyment. Knowledge of the effect of children's age, sex, gross motor, manual ability, and communication functions on frequency and enjoyment of participation in family and recreational activities of children with CP would inform families and service providers when developing an individualized plan of care to support children's desired participation.
Methods

Design
A cross sectional design was used. This study was a part of an ongoing multisite longitudinal prospective study that aims to create developmental trajectories and percentile curves for impairments in body structures/functions, associated health conditions and participation of children with CP.
Participants
The participants were a convenience sample of 694 children with CP and their parents. Participants were recruited from 4 regions in the United States (Greater Seattle, WA; Greater Philadelphia, PA; Greater Atlanta, GA, Greater Oklahoma City, OK) and 6 provinces in Canada (Newfoundland; Ontario; Manitoba; Saskatchewan; British Columbia; Nova Scotia). Children were excluded if they had a primary diagnosis other than CP, gross motor delay without associated problems with muscle tone, balance, and active movement, or if they were wards of the state. Families who spoke English, French, or Spanish were eligible to participate in this study.
Demographic information on the children and their parents is presented in Table 1 .
Children were between 1.5 to 12 years of age with a mean age of 6 years (SD = 2.6), 55%
were boys, and 71% were White. The motor and communication functions of children varied across all five levels of the GMFCS, MACS, and CFCS. Parents of the children were predominantly mothers (88%) with a mean age of 37.7 years (SD = 7.9). Seventy-eight percent of the parents were White, 77% had an educational level greater than high school, and 58% were employed at the time of the study.
Ethical approval was obtained from each university's Institutional Review Boards and, when required, from the research ethics boards of sites through which recruitment and/or assessment took place. Prior to data collection, written informed consent was obtained from parents and assent was obtained from children when applicable.
Measures
Child Engagement in Daily Life Measure
Children's participation was measured using the family and recreational activities domain of the Child Engagement in Daily Life Measure (CEDL) (Chiarello et al., 2014) . The family and recreational activities domain of the CEDL is an 11-item parent-reported measure that asks parents to rate their children's participation on two dimensions, frequency and enjoyment. Parents score participation on two 5-point Likert scales: how often does your child participate in an activity, i.e. frequency, (5 = very often; 4 = often; 4 = once in a while; 3 = almost never; 1 = never); and how much does your child enjoy the activity, i.e.
enjoyment, (5 = a great deal; 4 = very much; 3 = somewhat; 2 = very little; 1 = not at all).
Items of the measure represent categories of activities rather than discrete tasks. Examples of items include, family activities at home; outdoor play with children; and organized lessons.
Under each item, there is a range of activity/routine examples; however, parents are instructed that these examples are not exhaustive and they can consider other activities in which their children participate. The CEDL measure can be obtained from CanChild website: (https://canchild.ca/en/research-in-practice/current-studies/move-play-studyunderstanding-determinants-of-motor-abilities-self-care-and-play-of-young-children-withcerebral-palsy).
Reliability and validity of the measure have been supported for children with CP 1.5 to 5 years of age (Chiarello et al., 2014) . Construct validity was established using the known groups methods to determine the variation of participation across age groups and gross motor function levels. It has been reported that young children (17 to 30 months) participate less often and enjoy participation less than older children (43 to 60 months) and children with higher gross motor function have higher participation scores than children with lower gross motor function. The internal consistency of the measure is high; Cronbach's alphas are 0.86 and 0.91 for frequency and enjoyment dimensions, respectively (Chiarello et al., 2014) . The test-retest reliability for both frequency and enjoyment is acceptable, ICC (2,1) = 0.70 (Chiarello et al., 2014) . Palisano et al. (2014) 
Gross Motor Function Classification System (GMFCS)
The GMFCS is a five-level classification system that is intended to classify children with CP (2-18 years) based on their self-initiated movement with emphasis on sitting, transferring, and mobility (Palisano et al., 1997; Palisano, Rosenbaum, Bartlett, & Livingston, 2008) . Content and construct validity and inter-rater reliability have been demonstrated. Inter-rater reliability is moderate (κ = 0.55) for children younger than 2 years and substantial (κ = 0.75) for children older than 2 years of age (Palisano et al., 1997) . The age bands used in this study were 2-4 years, 4-6 years, and 6-12 years.
Manual Ability Classification System (MACS):
The MACS is a five-level classification system designed to classify children with CP, aged between 4-18 years, based on their ability to use their hands in daily life activities (Eliasson et al., 2006) . The classification is primarily based on the quality of handling objects and the need of assistance to perform manual tasks in daily life activities. Evidence on content and construct validity has been reported (Eliasson et al., 2006) . The inter-rater reliability of MACS for children between 4-18 years is high, ICC = 0.97 (Eliasson et al., 2006) . The inter-observer reliability for children under 2 years of age is moderate (κ = 0.55) and for children 2-5 years of age is good (κ = 0.67), respectively (Plasschaert, Ketelaar, Nijnuis, Enkelaar, & Gorter, 2009 ).
Communication Function Classification System (CFCS)
The CFCS is a five-level classification system designed to classify the communication performance of children and youth with cerebral palsy 2-18 years of age (Hidecker et al., 2011 unfamiliar). Evidence of content and construct validity has been reported (Hidecker et al., 2011) . Inter-rater reliability between professionals is good (κ = 0.66) and between parents and professionals is moderate (κ = 0.49). Test-retest reliability is very good (κ = 0.82) (Hidecker et al., 2011) .
All classification systems can be obtained at no cost from the following websites:
GMFCS (www.canchild.ca); MACS (www.macs.nu); and CFCS (www.cfcs.us).
Procedure
Parents completed a family information form and the family and recreational activities domain of the CEDL at home or at their children's rehabilitation facility as part of their first visit for the On Track study. Parents and therapists independently classified their children's level of function on each of the three classification systems. If the classification levels differed, parent and therapist discussed the levels to reach a consensus. Parents' and therapists' classification of children's level of function were initially the same or consensus was reached following discussion 98% of the time for GMFCS, 97% for MACS and 95% for CFCS. When consensus was not achieved, the parents' classification was used unless the therapist provided a reasonable justification (Bartlett, Galuppi, Palisano, & McCoy, 2016) .
Data collection for this study occurred between April 2013 and February 2015.
Data analysis
Descriptive statistics were computed for all variables. Since interval level scores for the CEDL derived from Rasch analysis are valid only for children 18 to 60 months of age (Chiarello et al., 2014) , all analyses were conducted using frequency and enjoyment mean raw scores. Our intent was to conduct a multi-factorial analysis to examine the interaction of the three classification systems on children's participation. The assumption of equality of sample cell size, however, was not met; many combinations among the three classification systems had a low cell size. Therefore, we conducted univariate comparative and correlational analyses.
Differences in the frequency and enjoyment of participation between four age groups (1.5-2.9, 3-5.9, 6-8.9, and 9-12 years) and five levels of each classification system were analyzed using one-way ANOVAs. Differences by sex were analyzed using independent ttests. When analyzing the differences across children's level of function for each classification system, the assumptions of homogeneity of variance and equality of sample sizes were not met. Therefore, the Welch's F-ratio was used instead of the ANOVA's F-ratio as it is considered a robust statistic against the heterogeneity of variance (Field, 2009, p. 379; Myers & Well, 1995, p. 105-107) . Additionally, Tamhane's T2 post hoc test, which accounts for unequal variance and unequal sample size, was used to investigate the pairwise comparisons within levels of function in each classification system (Muth, 2014, p. 261) .
Outliers were detected through visual inspection of the boxplots and represented only 0.6% to 1.9% of the frequency and enjoyment scores, depending on the analysis. We decided to retain them in the analyses due to the large sample size and our interest in reflecting the reported participation of children in our study.
To quantify the magnitude of the differences in the frequency and enjoyment of participation, effect size values were calculated using Cohen's d effect size for t-test analysis and eta-squared (η²) for f-ratio analyses (Lakens, 2013) . 
Results
Descriptive statistics for children's participation by age and sex are presented in Table   2 . Children with CP, on average, participated in family and recreational activities often (M = 4.0, SD = 0.65) and enjoyed these activities very much (M = 4.3, SD = 0.57). There were no differences in the frequency of participation across the four age groups, F(3, 690) = 2.54, p = .056. However, enjoyment of participation varied by child's age, F(3, 685) = 4.13, p = .006, η² = 0.02, with children 3-5.9 years of age (M = 4.4, SD = 0.58) reported by their parents to enjoy activities more than children 1.5-2.9 years of age (M = 4.2, SD = 0.61). There were no differences in frequency and enjoyment of participation between boys and girls, t(692) = -0.26 , p = .79, and t(687) = -1.77, p = .077, respectively.
Descriptive statistics for the frequency and enjoyment of participation of children grouped by level of function for each classification system are presented in Table 3 . For gross motor function, pairwise comparisons indicated significant differences in frequency of participation between children in each level, p < .001, except between levels II and III. Children in GMFCS level I enjoyed participation more than children in levels IV and V. Children in levels II and III enjoyed participation more than children in level V, p < .05.
For manual ability, children in levels I and II had a higher frequency of participation than children in levels III, IV and V, p < .001; children in level III had a higher frequency of participation than children in level V, p < .001. Children in MACS levels I and II enjoyed participation more than children in levels IV and V, p < . The standardized regression coefficients for the regression models are presented in 
Discussion
As expected, frequency and enjoyment of participation for children with CP, 18 months to 12 years of age, varied based on children's gross motor, manual ability, and communication function levels. Children with more functional abilities had higher frequency and enjoyment of participation in family and recreational activities than children with lower functional abilities. Although significant differences in frequency of participation were found between levels of function within the three classification systems, overall children classified in levels I to IV participated, on average, often whereas children in level V participated once in a while. For enjoyment of participation, we do not believe that the statistically significant differences within each classification system are clinically meaningful as children, on average, reported to enjoy their participation very much to a great deal.
A notable finding in our study is that for each classification system, children in level V had considerable variability in frequency and enjoyment of participation with some children participating almost never and enjoying their participation very little. Our finding that children in GMFCS and MACS level V had the lowest frequency of participation supports the suggestion that motor abilities might not be a limiting factor unless the child is classified as level V (Imms et al., 2008) . Collectively, these findings suggest that children at level V may be at a disadvantage for participating in family and recreational activities and consequently failing to attain the potential benefits of such participation.
Although we examined only children's gross motor, manual, and communication functions, the variance explained in children's frequency of participation by these functions, though modest, was relatively comparable to findings of studies that examined comprehensive models of child, family and environment/service determinants of participation Imms et al., 2009; Palisano et al., 2011; Chiarello et al., 2012; Chiarello et al., 2016) . In our study, the variance explained in frequency of participation was 28% whereas results of other studies explained 12 to 46% of the variance of participation Imms et al., 2009; Palisano et al., 2011; Chiarello et al., 2012; Chiarello et al., 2016) . However, the variance explained in enjoyment of participation (only 15%) found in our study was lower than variance explained in other multivariate studies, which ranged between 21 to 45% Chiarello et al., 2016) . We acknowledge that direct comparisons are challenging because of the methodological variations across studies. However, research supports the notion that participation is a complex and individualized construct.
Our findings for communication function expand knowledge of determinants of participation of children with CP. Several studies have reported that children's gross motor function is moderately to strongly associated with frequency of participation (Imms et al., 2008; Palisano et al., 2011; Chiarello et al., 2016) head control and sitting) on manual function is a plausible explanation for the high correlation. Moreover, the moderate, but lower, correlation between CFCS level and GMFCS/MACS levels can be explained by the fact that communication function is more dependent on cognition than gross motor and manual functions. Although moderate to high correlation were found between children's levels of gross motor, manual ability, and communication function, nevertheless each classification system provides useful information for consideration of a child's strengths and how to optimize participation despite functional limitations.
The finding that participation did not differ by age and sex may be attributed to the participation measure (CEDL) used in our study, which asks parents to rate their children's participation on categories of activities rather than discrete tasks. Since each item on the CEDL provides a category of activities, this enables parents to consider all possible activities their children do and then rate them collectively. Although parents reported that children 3 to 5.9 years of age enjoyed participation more than children 1.5 to 2.9 years of age, we do not believe the difference is clinically meaningful as on average children in both groups enjoyed the activities very much. Another plausible explanation for lack of differences in participation based on children's age can be attributed to young age of children included in our study (1.5
to 12 years). Age-related differences in participation of children with CP may be more notable when children transition from childhood to adolescence (Orlin et al., 2009; Law et al., 2006) . Our findings are also consistent with earlier research Palisano et al., 2011) and findings by Law et al. (2006) that sex-related differences were evident primarily for specific dimensions of recreational participation but not for the total frequency or enjoyment of participation.
A limitation of the study is that we were unable to examine the combined effect of children, parents, and community leaders by sharing information, providing consultation, and assisting families to obtain necessary resources to enable their children's participation in family and recreational activities . Further research is warranted to systematically examine the variability in participation of children at level V of the classification systems. Research is also needed to examine the involvement aspect of participation (i.e. affective, cognitive, and behavioral elements of participation) for children with CP and other disabilities. We believe that it is important that researchers focus on investigating the effectiveness of intervention approaches to support children's participation.
Conclusion:
The frequency and enjoyment of participation in family and recreational activities for children 18 months to 12 years of age with CP, across the United States and Canada, differed based on the children's level of gross motor function, manual ability, and communication function, but not age or sex. Children with higher functional abilities participated more frequently and enjoyed their participation more compared to children with lower functional abilities. However, differences in the enjoyment of participation across children's levels of function within each of the three classification systems were not clinically meaningful.
Among children's motor and communication functions, communication function contributed
to the variance explained in frequency of participation more than the gross motor and was the only function that contributed to the enjoyment of participation. The findings of this study emphasize the importance of recognizing children's strengths and challenges in gross motor, manual ability, and communication functions for supporting participation in family and recreational activities. Given the complex and individualized nature of participation of children with CP, comprehensive understanding of child, family, and environmental factors is necessary for setting goals and planning interventions for participation. Table 3 The frequency and enjoyment of participation across three function classification systems. 
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